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TRANSPARENT COORDINATE INPUT DEVICE AND TRANSPARENT 
COMPOSITE MATERIAL HAVING RIDGE PORTION FORMED IN TRANSPARENT 

RESISTANCE FILM 



5 BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a transparent 
coordinate input device for directly inputting coordinates on 
a screen, and a transparent composite material constituting 
10 this transparent coordinate input device. 

DESCRIPTION OF THE RELATED ART 

A portable information terminal represented by PDA 
generally has a coordinate input device for selecting a menu 
and inputting data by directly operating the display screen 

15 such as a liquid crystal display panel, etc. by a pen, a 
finger, etc. Such a coordinate input device normally has a 
transparent coordinate input device formed on the liquid 
crystal display panel and inputting the data by indicating 
the display of the liquid crystal display panel. As is well 

20 known, the transparent coordinate input device of a 
resistance film type particularly widely used among the 
transparent coordinate input device has a glass plate forming 
a transparent resistance film called ITO (Indium Tin Oxide) 
on its surface on the liquid crystal display panel side, and 

25 a soft transparent resin film such as PET (polyethylene 
terephthalate film), etc. forming a similar transparent 
resistance film on its surface on the operation side. This 
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transparent coordinate input device is a flat panel device 
made by spacing these two transparent resistance films from 
each other by an insulating spacer^ etc., and oppositely 
arranging these two transparent resistance films. 
5 When an input operation is performed by pressing the 

surface of the transparent coordinate input device by a pen 
or a finger in such a transparent coordinate input device, it 
is known that the transparent resin film on the operation 
side is slightly recessed and a rainbow-colored annular 

10 interference fringe is generated with the pressing portion as 
a center. When such an interference fringe is generated, 
visibility of the liquid crystal display panel is reduced 
every operation of the transparent coordinate input device so 
that it is difficult to perform a smooth and comfortable 

15 input operation. Such an interference fringe is particularly 
notably generated as the size of the transparent coordinate 
input device is increased. Therefore, an interference fringe 
countermeasure has been strongly desired by the increase in 
the display screen size of the recent portable information 

20 terminal. 

In consideration of the above present situation, a 
transparent coordinate input device having many fine 
projections formed on the surface of the transparent 
resistance film on the liquid crystal display panel side or 
25 the operation side is known as the conventional interference 
fringe countermeasure in the transparent coordinate input 
device. In such a transparent coordinate input device, light 



2 



for illuminating the liquid crystal display panel is diffused 
in many directions by the fine projections formed on the 
surface of the transparent resistance film so that the 
generation of the interference fringe is restrained. (For 
example, see Patent Literature 1.) 
[Patent Literature 1] 

Japanese Unexamined Published Patent Application No. 
H8-281856 

However r in the transparent coordinate input device 
having many fine projections formed on the surface of the 
transparent resistance film on the liquid crystal display 
panel side or the operation side as mentioned above, the 
individual projections respectively play the role of a 
microscopic lens so that many bright spots are formed by the 
display light of the liquid crystal display panel. Therefore, 
a problem exists in that the display is glittered when the 
liquid crystal display panel is seen from the outside of the 
transparent coordinate input device. Further, a problem also 
exists in that the liquid crystal display panel cannot be 
clearly observed and is defocused by the lens effect of the 
individual projections. Such glittering and defocusing due 
to the conventional transparent coordinate input device 
caused a reduction in the visibility of the liquid crystal 
display panel . 

SUMMARY OF THE INVENTION 

In consideration of the above situations, an object of 



the present invention is to provide a transparent coordinate 
input device and a transparent composite material able to 
restrain the reduction in visibility due to the reflection of 
the display light while the generation of the interference 
fringe and the defocusing at the input operating time is 
restrained. 

To achieve the above object, the present invention 
provides a transparent coordinate input device characterized 
in that the transparent coordinate input device comprises a 
first transparent base material forming a first transparent, 
resistance film therein , and a second transparent base 
material facing said first transparent base material with a 
clearance therebetween and forming a second transparent 
resistance film therein opposed to said first transparent 
resistance film, and plural ridge portions are formed at a 
predetermined pitch in at least one of said first and second 
transparent resistance films. 

In accordance with such a transparent coordinate input 
device, this ridge portion has a shape longitudinally 
extending in one direction. Accordingly, no defocusing due 
to a lens effect is caused and an image can be clearly 
observed. Further, no irregularities of illuminance due to 
the lens effect are caused and glittering can be effectively 
prevented . 

Plural projected stripes of a polygonal shape in 
section constructed by plural faces inclined at angles 
different from each other are preferably formed at a 



predetermined pitch in said ridge portions. Such 
longitudinally extended projected stripes can effectively 
prevent the generation of the defocusing and the 
irregularities of illuminance due to the lens effect. 
5 The forming pitch of said ridge portions is preferably 

set to range from 100 to 5000 Mm. The heights of said ridge 
portions are preferably set to range from 0.1 to 10 jm. When 
the surfaces of the first and second transparent base 
materials are pressed, many ridge portions generate very fine 

10 interference fringes difficult to be visualized by the eyes 
of a human being by setting the forming pitch of the ridge 
portions and the heights of the ridge portions to such ranges. 
The interference fringe generated in the transparent 
coordinate input device is finely set to such an extent that 

15 no interference fringe can be visualized by sufficiently 
finely setting the pitch of the ridge portion. Thus, no 
existence of the interference fringe is apparently almost 
recognized. 

If the above transparent coordinate input device is 
20 applied to a liquid crystal display device having a liquid 
crystal display panel, the visibility of the liquid crystal 
display device is raised and the input operation can be 
performed by clear display. 

A projected stripe of a polygonal shape in section may 
25 be intermittently formed in its extending direction in said 
ridge portion. Further, said ridge portion may be extended 
in the direction inclined at a constant angle with respect to 
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each of two perpendicular sides for partitioning a pixel of 
said liquid crystal display panel. Thus, the generation of 
the interference fringe of the liquid crystal display device 
can be prevented. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross-sectional view showing a liquid 
crystal display device in one embodiment mode of a 
transparent coordinate input device of the present invention. 
10 Fig. 2 is an enlarged perspective view showing a 

reflecting layer of the liquid crystal display device. 

Fig. 3 is an explanatory view showing a mechanism for 
specifying input coordinates of the transparent coordinate 
input device. 

15 Fig. 4 is an enlarged perspective view showing a 

transparent composite material of the present invention. 

Fig. 5 is a cross-sectional view showing the operation 
of the transparent coordinate input device of the present 
invention. 

20 Fig. 6 is a cross-sectional view showing another 

embodiment mode of the transparent coordinate input device of 
the present invention. 

Fig. 7 is a cross-sectional view showing another 
embodiment mode of the transparent coordinate input device of 

25 the present invention. 

Fig. 8 is an enlarged perspective view showing another 
embodiment mode of the transparent composite material of the 
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pr es ent invent ion . 

Fig. 9 is an enlarged perspective view showing another 
embodiment mode of the transparent composite material of the 
present invention . 
5 Fig. 10 is an enlarged perspective view showing another 

embodiment mode of the transparent composite material of the 

present invention . 

Fig. 11 is a cross-sectional view showing another 
embodiment mode of the transparent composite material of the 

10 present invention. 

Fig. 12 is an enlarged perspective view showing another 
embodiment mode of the transparent composite material of the 
present invention • 

Fig. 13 is an enlarged perspective view showing another 
15 embodiment mode of the transparent composite material of the 

pr es ent invent ion . 

Fig. 14 is an enlarged perspective view showing another 
embodiment mode of the transparent composite material of the 

present invention • 
20 Fig. 15 is a cross-sectional view showing a liquid 

crystal display device as another embodiment mode of the 
transparent coordinate input device of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 A liquid crystal display device having a transparent 

coordinate input device (transparent coordinate input switch) 
will next be illustrated with respect to an embodiment mode 
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of the present invention. Fig. 1 is a cross-sectional view 
of the liquid crystal display device arranging the 
transparent coordinate input device of the present invention 
therein. The liquid crystal display device 10 has a front 
light (illuminating device) 11, a liquid crystal display 
panel 12 and a transparent coordinate input device 13. The 
front light 11 is constructed by a light guide plate 15 and a 
light source 16. An incident face ISa, an observing face 15b 
and an emitting face 15c are formed in the light guide plate 
15. 

The light source 16 is a bar-shaped light source 
arranged along the incident face 15a of the light guide plate 
15. Concretely, a light source having a light emitting 
element such as a white LED (Light Emitting Diode), etc. on 
one end face or both end faces of a bar-shaped light guide 
body is suitably used. However, the light source 16 can be 
used without any problem if light is introduced onto the 
incident face 15a in the light guide plate 15. The light 
source 16 can be also constructed by arranging light emitting 
elements such as LEDs, etc. along the incident face 15a of 
the light guide plate 15. 

Many grooves 17 of a triangular wave shape for changing 
the light introduced from the light source 16 toward the 
emitting face 15c are formed on the observing face 15b of the 
light guide plate 15. The groove 17 formed on the observing 
face 15b is constructed by a pair of slanting face portions, 
and one slanting face portion is set to a gentle slanting 
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face portion 17a • The other slanting face portion is set to 
a reflecting face (steep slanting face portion) 17b formed at 
an inclination angle steeper than that of the gentle slanting 
face portion 17a. The shape of this observing face 15b is 
5 not limited to the above shape, but may be set to any shape 
if this shape is a shape able to uniformly guide light 
introduced from the incident face 15a and propagated within 
the light guide plate 15 to the emitting face 15c. Further, 
an AR grating layer 18 providing a reflection-preventing 
10 effect is formed on the emitting face 15c of the light guide 
plate 15. 

The liquid crystal display panel 12 is constructed such 
that a liquid crystal layer 23 is nipped and supported 
between an upper substrate 21 and a lower substrate 22 

15 oppositely arranged, and is sealed by a sealant 24 arranged 
in a picture frame shape along the inner face circumferential 
edge portions of the substrates 21, 22. A liquid crystal 
control layer 26 is formed on the inner face side (lower 
substrate 22 side) of the upper substrate 21. A reflecting 

2 0 layer 25 having a metallic thin film for reflecting 
illumination light and external light of the front light 11 
is formed on the inner face side (upper substrate 21 side) of 
the lower substrate 22. A liquid crystal control layer 27 is 
formed on this reflecting layer 25. The liquid crystal 

25 control layers 26, 27 are constructed by including an 
electrode for controlling the operation of the liquid crystal 
layer 23, an orientation film, etc., and also include a 
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semiconductor element for switching this electrode/ etc. The 
liquid crystal control layers 26, 27 may also have a color 
filter in a certain case. 

The liquid crystal display panel 12 shown in Fig. 1 is 
set to a reflection type, and the illumination light incident 
from the front light 11 or the external light incident from 
the exterior is reflected on the reflecting layer 25 and the 
displaying operation is performed. As shown in Fig. 2, this 
reflecting layer 25 is constructed by arranging a reflecting 
film 25b constructed by a metallic thin film of high 
reflectivity such as aluminum, silver, etc. and formed on an 
organic film 25a constructed by acrylic resin, etc. formed in 
an irregular shape on the surface by a sputtering method, etc. 
Many concave portions 25c are formed in the reflecting film 
25b. Further, a flattened film may be also formed by 
silicon-based resin, etc. to flatten the irregular shape of 
the surface on the reflecting film 25b. 

A smooth curved surface such as a spherical surface, 
etc., a shape obtained by combining this curved surface and a 
plane, etc. can be applied as the shape of the above concave 
portion 25c. A reflecting layer having appropriate 

reflecting characteristics can be formed in confoirmity with 
the design of an electronic device having the liquid crystal 
display panel 12 as a display section by adjusting the 
inclination angle of the inner face and the pitch and the 
depth of the concave portion. Since the reflecting layer 25 
having the surface shape shown in Fig. 2 is arranged, the 
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incident light can be efficiently reflected and the display 
of higher luminance can be performed. Further^ when the 
incident light is external light, regular reflection of the 
light is prevented and the display bright and excellent in 
5 visibility is obtained. The liquid crystal display panel 12 
is not limited to the reflection type, but may be also set to 
a semi-transmission type and a transmission type except for 
the reflection type. 

With reference to Fig. 1, the transparent coordinate 

10. input device 13 is constructed by two transparent composite 
materials 30a, 30b, and an insulating spacer 35 for 
separating the transparent composite materials 30a and 30b 
from each other by constantly holding the distance 
therebetween. The transparent composite material 30a is 

15 constructed by a first transparent base material 32 of a 
plate shape and a first transparent resistance film 31 
covering one face of this first transparent base material 32. 
The transparent composite material 30b is constructed by a 
second transparent base material 34 of a plate shape, and a 

20 second transparent resistance film 33 covering one face of 
the second transparent base material 34 so as to be opposed 
to the first transparent resistance film 31. For example, 
the first transparent base material 32 may be formed by 
transparent PC (polycarbonate) resin having 0.5 to 1.5 mm, 

25 e.g., about 1 mm in thickness. For example, the first 
transparent resistance film 31 covering the upper face of the 
first transparent base material 32 may be formed from a 
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transparent electrically conductive material such as ITO 
(Indium Tin Oxide), etc. having 0.01 to 0.05 |jim, e.g., about 

0.02 Jim in thickness. 

For example, the second transparent base material 34 

5 may be formed from transparent PET (polyethylene 

terephthalate) resin having about 170 [xm in thickness. For 
example, the second transparent resistance film 33 covering 
the lower face of the second transparent base material 34 may 
be formed from a transparent electrically conductive material 

10 such as ITO (Indium Tin Oxide), etc. having about 0.02 [>im in 
thickness. The insulating spacer 35 having about 100 |uim in 
thickness is formed between the first transparent base 
material 32 and the second transparent base material 34 at 
their circumferential edges so that the first transparent 

15 resistance film 31 and the second transparent resistance film 
33 are spaced from each other at a constant interval. 

The operation principle of such a transparent 
coordinate input device 13 is as follows. As shown in Fig. 
3 A, one set of electrodes 41a, 41b are formed in both end 

20 portions of the first transparent resistance film 31 in the 
Y-direction in Fig. 3. One set of electrodes 42a, 42b are 
formed in both end portions of the second transparent 
resistance film 33 in the X-direction perpendicular 90 
degrees to the Y-direction in Fig. 3. Each of the first 

25 transparent resistance film 31 and the second transparent 
resistance film 33 has a uniform resistance value within its 
surface. 
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For example, it is now supposed that a point 
corresponding to reference numeral S in Fig. 3 is selected by 
pressing the second transparent base material 34 by an 
indicating member such as a pen, etc. The first transparent 
5 resistance film 31 and the second transparent resistance film 
33 come in contact with each other at the point S by curving 
the second transparent base material 34 so that an 
electrically conductive state is attained. First, in the 
detection of a coordinate in the x-direction, electric 

10 potential gradients are formed in the second transparent 
resistance film 33 by the voltage applied between the 
electrodes 42a and 42b of the second transparent resistance 
film 33 in the X-direction at resistance values RXl, RX2 
according to the distance between the point S and the 

15 electrode 42a and the distance between the point S and the 
electrode 42b. The coordinate of the transparent coordinate 
input device 13 in the X-direction at the point S is detected 
by taking the electric potential at this point S out of the 
point S of the first transparent resistance film 31. 

20 In the detection of a coordinate in the Y-direction, as 

shown in Fig. 3B, electric potential gradients are formed in 
the first transparent resistance film 31 by the voltage 
applied between the electrodes 41a and 41b of the first 
transparent resistance film 31 in the Y-direction at 

25 resistance values RYl, RY2 according to the distance between 
the point S and the electrode 41a and the distance between 

* * 

the point S and the electrode 41b. The coordinate of the 
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transparent coordinate input device 13 in the Y-direction at 
the point S is detected by taking the electric potential at 
this point S out of the point S of the second transparent 

resistance film 33. 

Thus, the two-dimensional coordinate information in the 
X-direction and the Y-direction at the pressing point S in 
the transparent coordinate input device 13 is obtained. The 
transparent coordinate input device 13 of this so-called 
analog resistance film system has features in that coordinate 
detection accuracy is improved if the accuracy of an A/D 
converter is raised. For example, in addition to the analog 
resistance film system, the coordinate detecting method of 
the transparent coordinate input device may be also set to a 
so-called digital detecting system for arranging many 
microscopic electrodes respectively extending in the X and Y 
directions in the first transparent resistance film and the 
second transparent resistance film and detecting the 
coordinates from the conduction of contact points of these 
electrodes . 

Fig. 4 is an enlarged perspective view showing the 
transparent composite material 30a. Many ridge portions 
(stripes) 45 extending in one direction are formed on the 
surface of the first transparent resistance film 31. Such 
ridge portions 45 are projected stripes formed in a polygonal 
shape, e.g., a triangular shape in section, and are 
constructed such that one set of slanting faces 46a and 46b 
are alternately formed on the surface of the first 



transparent resistance film 31. 

The ridge portion 45 may be formed in a triangular 

shape in section having 0.1 to 10 \m, e.g., 3 |Lun in height H. 
The ridge portion 45 may be also formed at a pitch P of 100 

5 to 5000 \m, e.g./ 1000 hhi. If many ridge portions 45 are 
formed in the first transparent resistance film 31, the 
surface of the first transparent resistance film 31 is 
covered with many long thin slanting faces 46a, 46b extending 
in a constant direction within this surface. The pitch P of 
10 the ridge portion 45 may be set at random. For example, the 
pitch P of the ridge portion 45 may be also changed in an 

order of 500 jim, 1000 [im, 600 \Am and 700 im. 

In such many long slanting faces 46a, 46b thin in width, 
when the surface of the second transparent base material 34 

15 is pressed by the indicating member 49 such as a pen, etc. as 
shown in Fig. 5, a very thin interference fringe difficult to 
be visualized by the eyes of a human being is generated on 
the surface of the first transparent resistance film 31, i.e., 
on the slanting faces 46a, 46b. The interference fringe 

20 generated in the transparent coordinate input device 13 
becomes fine to such an extent that this interference fringe 
cannot be visualized by sufficiently finely setting the pitch 
P of the ridge portion 45. Thus, no existence of the 
interference fringe can be apparently almost recognized. One 

25 interference fringe is generated every 0.25 \m (half 
wavelength of light). In accordance with the transparent 
coordinate input device 13 of the present invention, for 
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example, when the pitch P of the ridge portion 45 is set to 1 
mm and the difference in height is set to 2 jrni, ten 
interference fringes are generated within a width of about 
500 jjun. When ten interference fringes are generated within 
the width of about 500 \m, it is very difficult to observe 
these interference fringes by the eyes of a human being. 
Accordingly/ no interference fringes can be actually 
recognized. Therefore, if the pitch is set to 100 \m smaller 
than 1 mm, the influence of the interference fringes can be 
reliably excluded. In contrast to this, when the pitch P of 
the ridge portion 45 is set to 100 \m. or less, it is 
difficult to precisely form the ridge portion 45. 
Accordingly, if the pitch P of the ridge portion 45 is set to 
100 to 500 urn, the ridge portion 45 can be reliably set such 
that no existence of the interference fringe is recognized. 
Further / if the pitch P of the ridge portion 45 is set at 
random, the interference fringes of various sizes very 
difficult to be observed by the eyes of a human being are 
formed so that the influence of the interference fringes can 
be further reliably excluded. 

On the other hand, in the transparent coordinate input 
device 13 of the present invention, since the slanting faces 
46a, 46b fine in width are faces longitudinally extending in 
one direction, there is no case in which a microscopic lens 
for focusing and forming an image at one point is formed. 
Each of many fine projections in the conventional case forms 
a microscopic lens and causes many bright spots so that 



irregularities are caused in the illuminance of illumination 
light and glittering is caused. However, such a microscopic 
lens is not caused in the transparent coordinate input device 
13 of the present invention in which many ridge portions 45 
5 longitudinally extending in one direction are formed on the 
surface of the first transparent resistance film 31. Further, 
each of the conventional many fine projections forms the 
microscopic lens and causes defocusing. However, such 
defocusing is prevented and a clear image can be observed in 
10 the transparent coordinate input device 13 of the present 
invention in which the ridge portions 45 longitudinally 
extending in one direction are formed. 

As mentioned above, when an object, etc. displayed in 
the liquid crystal display panel 12 are indicated by the 
15 indicating member 49 in the transparent coordinate input 
device 13 of the present invention, the first transparent 
resistance film 31 and the second transparent resistance film 
33 come in contact with each other at one point and are 
conducted. In this case, the second transparent base 
20 material 34 is flexed downward, and an interference fringe is 
generated. However, the generated interference fringe can be 
finely set to such an extent that no interference fringe can 
be recognized by the eyes of a human being by the slanting 
faces 46a, 4 6b constituting the fine ridge portions 45 
25 longitudinally extending in one direction. Accordingly, the 
object displayed in the liquid crystal display panel 12 can 
be clearly observed through the transparent coordinate input 
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device 13 without preventing the object from being observed 
by the interference fringe. Further / since the slanting 
faces 4 6a, 4 6b constituting the ridge portion 45 are faces 
longitudinally extending in one direction, the generation of 
5 bright spots and defocusing due to the microscopic lens 
effect are restrained and no irregularities are caused in the 
illuminance of the illumination light. Further, it is 
possible to observe the liquid crystal display panel 12 with 
clear image quality having no glittering and no defocusing. 

10 When the ridge portion 45 is formed, transparent resin 

constituting the first transparent base material 32 is 
injection-molded by using a die in which the outer shape of 
the ridge portion 45 is bored in advance. If the first 
transparent resistance film 31 constructed by the ITO is 

15 formed in the first transparent base material 32 having the 
ridge portion on the surface of this transparent resin, the 
transparent composite material 30a having many ridge portions 
45 on the surface of the first transparent resistance film 31 
can be obtained. Further, many fine ridge portions extending 

20 in one direction may be also formed by flatly forming the 
surface of the first transparent base material, and thickly 
forming the first transparent resistance film on this flat 
first transparent base material, and deleting the first 
transparent resistance film by a technique such as etching, 

25 etc. 

The ridge portion for setting the interference fringe 
not to be visualized may be also formed on the transparent 
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composite material side as the operation side of the 
transparent coordinate input device. As shown in Fig. 6, a 
transparent coordinate input device 51 has two transparent 
composite materials 52a, 52b. The transparent composite 
material 52a is constructed by a first transparent base 
material 53 and a first transparent resistance film 54. The 
transparent composite material 52b is constructed by a second 
transparent base material 55 and a second transparent 
resistance film 56. Many fine ridge portions 57 extending in 
one direction are formed on the surface of the second 
transparent resistance film 56 of the transparent composite 
material 52b directly pressed by the indicating member 49^ 
etc. Such ridge portions 57 may be formed by projected 
stripes having a triangular shape in section and constructed 
by many long slanting faces 57a, 57b thin in width. 

The ridge portion 57 causes a very fine interference 
fringe difficult to be visualized by the eyes of a human 
being on the surface of the second transparent resistance 
film 56, i.e., on the slanting faces 57a, 57b when the 
surface of the second transparent base material 55 is pressed 
by the indicating member 49. The interference fringe 
generated in the transparent coordinate input device 51 is 
finely set to such an extent that no interference fringe can 
be visualized by sufficiently finely setting the pitch of the 
ridge portion 57. Accordingly, no existence of the 
interference fringe is apparently almost recognized. Further, 
since the slanting faces 57a, 57b constituting the ridge 



portion 57 are faces longitudinally extending in one 
direction, the generation of bright spots and defocusing due 
to the microscopic lens effect is restrained and no 
irregularities are caused in the illuminance of illumination 
5 light. Further, glittering and the defocusing can be 
effectively prevented. 

The ridge portion for setting the interference fringe 
not to be visualized may be also formed in both transparent 
composite materials as one set. As shown in Fig. 1, a 

10 transparent coordinate input device 61 has two transparent 
composite materials 62a, 62b. The transparent composite 
material 62a is constructed by a first transparent base 
material 63 and a first transparent resistance film 64. The 
transparent composite material 62b is constructed by a second 

15 transparent base material 65 and a second transparent 
resistance film 66. Many fine ridge portions 61, 68 
extending in one direction are respectively formed on the 
surfaces of the first transparent resistance film 64 and the 
second transparent resistance film 66 formed in the 

20 transparent composite materials 62a, 62b and opposed to each 
other. Such ridge portions 67, 68 may be set to projected 
stripes having a triangular shape in section and constructed 
by many long slanting faces 67a, 67b and many long slanting 
faces 68a, 68b thin in width. 

25 When the surface of the second transparent base 

material 65 is pressed by the indicating member 49, the ridge 
portions 67, 68 generate very fine interference fringes 
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difficult to be visualized by the eyes of a human being on 
the surfaces of the first transparent resistance film 64 and 
the second transparent resistance film 66, i.e., on the 
slanting faces 67a, 67b and the slanting faces 68a, 68b. The 
5 interference fringe generated in the transparent coordinate 
input device 61 is finely set to such an extent that no 
interference fringe can be visualized by sufficiently finely 
setting the pitches of the ridge portions 67, 68. 
Accordingly, no existence of the interference fringe is 

10 apparently almost recognized. Further, since the slanting 
faces 67a, 67b and the slanting faces 68a, 68b constituting 
the ridge portions 67, 68 are faces longitudinally extending 
in one direction, the generation of bright spots and 
defocusing due to the microscopic lens effect is restrained 

15 and no irregularities are caused in the illuminance of 
illumination light. Further, glittering and the defocusing 
can be effectively prevented. 

The ridge portion for setting the interference fringe 
not to be visualized may be also formed in a shape extended 

20 while being curved. As shown in Fig. 8, a transparent 
composite material 71 is constructed by a transparent base 
material 72 and a transparent resistance film 73. Many fine 
ridges 74 having a triangular shape in section and curvedly 
extended are formed on the surface of the transparent 

25 resistance film 73. Such a ridge portion 74 generates a very 
fine interference fringe difficult to be visualized by the 
eyes of a human being. The interference fringe is finely set 
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to such an extent that no interference fringe can be 
visualized by sufficiently finely setting the forming pitch 
of the ridge portion 74. Accordingly, no existence of the 
interference fringe is apparently almost recognized. Further, 
5 since the ridge portion 74 is constructed by a fine curved 
face longitudinally extending in one direction, the 
generation of bright spots and defocusing due to the 
microscopic lens effect is restrained and no irregularities 
are caused in the illuminance of illumination light. Further, 

10 glittering and the defocusing can be effectively prevented. 

The ridge portion for setting the interference fringe 
not to be visualized may be also set to a curved surface 
longitudinally extending in one direction and narrow in width. 
As shown in Fig. 9, a transparent composite material 81 is 

15 constructed by a transparent base material 82 and a 
transparent resistance film 83. Many fine ridge portions 84 
constructed by a curved surface of a semi-elliptical shape in 
section are formed on the surface of the transparent 
resistance film 83. The interference fringe is finely set to 

2 0 such an extent that no interference fringe can be visualized 
by sufficiently finely setting the forming pitch of such 
ridge portions 84. Thus, no existence of the interference 
fringe can be apparently almost recognized. Further, since 
the ridge portion 84 is particularly extended in one 

25 direction while the ridge portion 84 is curved in this 
embodiment mode, the generation of the interference fringe 
can be effectively prevented when this embodiment mode is 
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applied to the liquid crystal display device. 

The ridge portion for setting the interference fringe 
not to be visualized may be also set to a curved surface 
longitudinally extending in one direction and narrow in width. 
5 As shown in Fig. 10, a transparent composite material 91 is 
constructed by a transparent base material 92 and a 
transparent resistance film 93. Many fine ridge portions 94 
having a triangular shape in section and a curved top are 
formed on the surface of the transparent resistance film 93. 

10 Such a ridge portion 94 generates a very fine interference 
fringe difficult to be visualized by the eyes of a human 
being. The interference fringe is finely set to such an 
extent that no interference fringe can be visualized by 
sufficiently finely setting the forming pitch of the ridge 

15 portion 94. Accordingly, no existence of the interference 
fringe is apparently almost recognized. Further, since the 
ridge portion 94 is longitudinally extended in one direction, 
the generation of bright spots and defocusing due to the 
microscopic lens effect is restrained and no irregularities 

20 are caused in the illuminance of illumination light. Further, 
glittering and the defocusing can be effectively prevented. 

In the ridge portion for setting the interference 
fringe not to be visualized, a projected stripe of a 
rectangular shape in section may be intermittently formed in 

25 its extending direction. As shown in Fig. 11, many fine 
ridge portions 102 of a rectangular shape in section are 
formed on the surface of a transparent composite material 101. 
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This ridge portion 102 is intermittently formed every 
constant length in the extending direction of the ridge 
portion 102 shown by the arrow L in Fig. 11. A fine 
clearance 103 is formed between the individual ridge portions 
5 102. Further, the ridge portions 102 adjacent to each other 
in the direction perpendicular to that of the arrow L are 
formed so as to be shifted from each other every half width 
of the length of each ridge portion 102 in its extending 
direction. In such a ridge portion 102, its extending 

10 direction L is preferably inclined at a constant angle 6 with 
respect to the extending direction E of an edge constituting 
a pixel of the liquid crystal display panel. 

The interference fringe generated in such a ridge 
portion 102 is finely set to such an extent that no 

15 interference fringe can be visualized. Accordingly, no 
existence of the ridge portion is apparently almost 
recognized. The visualization of the interference fringe can 
be set to be further impossible by inclining the extending 

direction L of the ridge portion 102 at the constant angle 9 
20 with respect to the extending direction E of the edge 
constituting the pixel of the liquid crystal display panel. 
As shown in Fig. 12, a transparent composite material 107 may 
be also formed such that the clearances 106 between ridge 
portions 105 adjacent to each other in the direction 
25 perpendicular to that of the arrow L are aligned with each 
other while the ridge portions 105 are intermittently formed 
every constant length in the extending direction shown by the 
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arrow L in Fig. 12. 

As shown in Fig. 13, fine ridge portions 112 of a 
triangular shape in section may be intermittently formed on 
the surface of a transparent composite material 111 every 
constant length in the extending direction shown by the arrow 
L of Fig. 13. Further r the ridge portions 112 adjacent to 
each other in the direction perpendicular to that of the 
arrow L may be also formed collectively every e.g., four 
ridge portions. Further, as shown in Fig. 14, fine stripes 
123 may be also intermittently formed by extending fine ridge 
portions 122 of a triangular shape in section on the surface 
of a transparent composite material 121 in the extending 
direction shown by the arrow L in this figure. 

The transparent composite material may be also 
constructed such that the ridge portion is arranged on the 
surface of the transparent composite material by forming the 
ridge portion in the transparent base material constituting 
the transparent composite material, and forming the 
transparent resistance film in this transparent base material. 
Further, the ridge portion may be also arranged on the 
surface of the transparent composite material by forming the 
ridge portion in the transparent resistance film itself. 
Further, the ridge portion may be also arranged on the 
surface of the transparent composite material by forming an 
intermediate material in which the ridge portion is formed 
between the transparent base material and the transparent 
resistance film. The ridge portion may be also formed at a 



random pitch. 

In the above embodiment mode, the liquid crystal 
display device having the front light is explained. However, 
as shown in Fig. 15, the transparent coordinate input device 
of the present invention can be also applied to a liquid 
crystal display device having a back light. 

The back light 130 has a light source 131, a light 
guide plate 132 for introducing light from the light source 
from a side end face 132a into the interior and emitting this 
light propagated in the interior from an emitting face 132b, 
and a lens sheet 133 arranged on the emitting face side of 

the light guide plate. 

The structure of a. transmission type or a semi- 
transmission type is adopted as the liquid crystal display 
panel so as to transmit the light from the back light toward 
an observer. Polarizing plates 134, 135 are formed on the 
observing side face and/or the face of the back light side of 
the liquid crystal display panel. 

The transparent coordinate input device of the present 
invention and the liquid crystal display panel can be stuck 
to each other by a double coated tape 13 6. 

As explained above in detail, the ridge portion is 
formed in a shape longitudinally extending in one direction 
in accordance with the transparent coordinate input device 
and the transparent composite material of the present 
invention. Accordingly, the generation of bright spots due 
to the microscopic lens effect is restrained and no 



irregularities of illuminance are caused, and glittering and 
defocusing can be effectively prevented. The interference 
fringe generated in the transparent coordinate input device 
is finely set to such an extent that no interference fringe 
5 can be visualized by sufficiently finely setting the pitch of 
the ridge portion. Accordingly r no existence of the 
interference fringe is apparently almost recognized. 
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